Dansylarginine N-(3-ethyl-1.5-pentanediyl)amide. A potent and selective fluorescent inhibitor of butyrylcholinesterase.
Interactions between dansylarginine N-(3-ethyl-1,5-pentanediyl)amide (DAPA) and the cholinesterases were examined by the techniques of enzyme kinetics and fluorescence spectroscopy. When tested with partially purified enzyme preparations, DAPA was a potent inhibitor of butyrylcholinesterase (IC50 = 2 x 10(-7) M) but not of acetylcholinesterase (IC50 = 4 x 10(-4) M). For a detailed study of the effects of DAPA on butyrylcholinesterase (BuChE), the enzyme was purified to homogeneity from horse serum, with the aid of affinity chromatography on N-methyl acridinium. The kinetics of the inhibition of purified BuChE by DAPA were complex, having both competitive and non-competitive features, and it was not possible to estimate Ki unambiguously. Spectroscopic measurements showed that the fluorescence of the dansyl moiety was strongly affected by the binding to BuChE. With excitation at 330 nm, total fluorescence emission from bound DAPA (at 450 nm and above) was 21-fold greater than from free DAPA. In a titration experiment, this enhancement of fluorescence intensity was used to calculate that each monomer of BuChE has two apparently independent DAPA-binding sites with a Kd of 4.5 x 10(-7) M. Further measurements showed that the fluorescence emission of bound DAPA was markedly blue-shifted (to 502 nm from 570 nm in free solution) and that the fluorescence lifetime of this form was greatly prolonged (to 24 nsec from 2.7 nsec). These observations indicate that the high affinity binding sites on BuChE lock DAPA in a highly non-polar environment.